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Abstract- The purpose of this article “IOT BASED WHEEL CHAIR FALL DETECTION” is to discuss that we know that 

people with disabilities and older people need a wheelchair and elderly people are more prone to fall than we usually 

anticipate. These falls often lead to injuries and sometimes even lead to death. As elders are more vulnerable, it is important to 

monitor their old ones for their health and safety. Due to weakness and weak joints, they have a great risk of falling down. 

Now it is important to know if an old person has fallen so that they can be helped on time. So, it has become an urgent need to 

devise a system to alert the people nearby and attract the help that is directly needed in situations like these. The purpose of 

this project is to provide the necessary help through a device that would detect the fall through a series of sensors and send an 

alert message to a mobile device without any delay. 
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I. INTRODUCTION 
 

One of the leading health problems in elderly is caused by 

falls. These falls are more often and have devastating 

consequences. While full-time care is generally provided 
to fall-prone patients, it is not possible to anticipate and 

prevent falls all the time. As there are many ongoing 

efforts that are still taking place in the field of patient fall 

detection systems [PFDS] especially on the wheel chair, 

many technical hurdles need to be resolved.  

 

Users might feel more comfortable if there is continuous 

time sense monitoring and can be supervised. This 

Feature can be used in various places to prevent fall or to 

have immediate action if someone falls from a wheelchair 

like handicapped patients in hospitals and physically 

challenged people in public places. 
 

 
Fig 1. Normal and Tilted postures of patient on 

wheelchair/adjustable bed. 

II. OBJECTIVE 
 

 The purpose of this project is to provide the necessary 

help through a device that would detect the fall 

through a series of sensors and alert their caretakers 
without any delay.  

 The device essentially, measures the speed, 

orientation, weight of the person in question.  

 Along with fall detection, we will give some Kind of 

safety feature too, which will help to reduce chances 

of getting injured during fall of person from 

wheelchair.  

 Alert the caretaker of physically disable person on a 

wheelchair by monitoring them continuously in real 

time and give an alert on web app if a fall is detected.  

 Live Location of physically disabled person will also 
available on Web App. 

 

LITERATURE REVIEW 
 

There are some existing different existing systems related 

to patient fall detectionsystems:  

 Fall Detection and Prevention System distinguishes 
between a fall and non-fallevent with the help of a 

wearable device equipped with sensors. The device is 

linked to a Bluetooth mobile phone or a laptop that has 

already been programmed.  

 Advanced Mobile Systems makes use of mobile 

systems to monitor the elderlywith heart diseases. The 

patients are allowed to move freely and the device 

continuously monitors their heart rate and the 

accelerometer sensors detect their movements.  

 The PerFallD system makes use of a mobile phone that 

combines sensors and acommunication system. An 
alarm is triggered which can be snoozed off, if the 

fallwas false.  
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 A video surveillance application makes use of k-

Nearest Neighbor algorithmwhich detects the fall by 
collecting evidence that determines the position and 

posture of the person. Additionally, the speed of the 

person is taken into account to distinguish the falls and 

non-falls.  

 Currently CCTV Camera-based monitoring systems are 

in existence but thesesystems are very expensive.  

 

III. METHODOLOGY 
 

In our project, we have made a web application by which 

we can monitor the location of a patient and it is done 

with an authentication of user functionality using firebase 

authentication feature and hosting is also done on 
firebase. Firstly, we have made three web pages and 

merged them to make a web application. For 

authentication purposes i.e. log-in/Sign-up, we made the 

first twoweb pages. Third Web Page will retrieve the 

location of a Patient which has to bemonitored and also 

give alert with alarm if a fall is detected. Since we did not 

have access to hardware components such as Raspberry 

pi, Arduino Uno, we created a web page to update data in 

firebase that can take off the work of Raspberry pi. 

 

We have used the firebase platform for app development. 

Firebase Realtime Database is a cloud hosted database. 
The Firebase Realtime Database lets you build 

collaborative applications by allowing secure access to 

the database directlyfrom client-side code. Data is 

persisted locally, real time events continue to fire, giving 

the end user a responsive experience and it works fine 

even when offline. Data is stored in JSON Format and 

synchronized in real-time to every connected client.  

 

All clients share one Realtime Database instance and 

automatically receive updates with the newest data with 

the help of On value() function. Firebase Realtime 
Database Security Rules is there to define how your data 

should be structured and when data can be read from or 

written to. It basically Uses WebSocket instead of normal 

Https. Advantage of using this WebSocket is that it isa Bi 

directional communication Protocol whereas normal 

Https is Unidirectional communication Protocol.  

 

IV. FLOW CHART  

 

Fig 2. Basic Process steps followed in the project. 

V. LIST OF ABBREVIATIONS AND 

SYMBOLS 

 
 IOT – Internet of Things  

 PFDS – Patient Fall Detection System  

 PerFallD – Pervasive Fall Detection  

 CCTV – Closed Circuit Television  

 GSM – Global System for Mobile communication  

 Wi-Fi – Wireless Fidelity  

 API - Application Programming Interface  

 JSON - JavaScript Object Notation  

 

VI. FUTURE SCOPE 
 

The idea is to provide the required safety measures to 

avoid the accidents while using a wheel chair like the 

inflated airbags comes out as soon as the chair hits 
something sharp or harmful.  

 

The scope of improvement in accuracy of airbag inflation 

is always there. 

 

VII. RESULTS 

 

Fig 3. Page alternative to raspberry pi script to update 

data to firebase. 

 

Fig 4. Login Page. 
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Fig 5. Signup Page. 

 

 
Fig 6. Firebase Authentication. 

 

Fig 7. Real Time Database. 

Fig 8. Retrieving Location of a device. 

 

Fig 9. Hosting URLS. 

 

Fig 10. Difference between fall case and no fall case. 
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VIII. CONCLUSION  

 
In conclusion, we have successfully designed a web 

application which can monitor the location of a patient. In 
future, we can integrate hardware componentsto this 

project. Along with this, safety features can be added to 

wheelchair likefolded airbags under it which can come 

out as soon as a fall is detected, thatwill help to reduce the 

chances of injury. 
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